You are not alone. Human organs, including the lungs, the intestines, the mouth, and bodily fluids like saliva contain an incredible diversity of microorganisms, which are illustrated in this figure. All the bacteria types shown here have di erent structures and live together in the lungs, intestines, and bodily fluids.
YOU ARE NOT ALONE!
Imagine yourself alone in your room, playing with your favorite superheroes. In this game, you manage to help them in a very critical, everlasting battle against some unearthly villains. You and your heroes save the world! What next, then? The game is over for now. You take a step back, look around the room, and may suddenly start to feel alone. But there is no need for that. What if I told you that you have never actually been alone, and you will never be? How would you feel if I told you that each and every one of us has billions of heroes living with us all the time (Figure ) ? There are enormously huge micro-universes on and within our bodies that are full of microscopic heroes and their sidekicks. Right now, there may be no one in your room with you, but instead there are many microscopic creatures in your body that are always with you and fight battles for you. All these microscopic creatures, also known as microorganisms, are the MICROORGANISMS Tiny living organisms that are mostly one-celled. These include bacteria, some fungi, viruses, and microalgae. smallest living organisms known and are heroes to us, even though we cannot see them with the naked eye. They are so tiny that we need microscopes to see them. Of course, we also have villains in the same micro-universes and these villains are ready to fight at every minute with our heroes. Billions of microorganisms fight for us even if we do not acknowledge them, and all the battles are about our health.
We are surrounded by microorganisms. They reside on or within many parts of us, including the skin, mammary glands, placenta, lungs, saliva, and mouth ( Figure ) . However, by far, the intestines are the most heavily colonized organ in humans, containing over % of all the microorganisms in the body [ ]. These microorganisms living in the universe of the intestines (which are also called the gut microbiota) GUT 
MICROBIOTA
The group of microorganisms that live in the human intestine and do not cause disease in a stable, healthy situation.
can be beneficial or dangerous for people. In this article, we will tell the story of some gut microbiota heroes that got help from their sidekicks while fighting against the villains in the intestines of a young boy, to bring his health back to normal. We will also answer several questions, including how the gut microbiota influences human health, what the role of the gut microbiota is in the body, and how it helps us deal with unhealthy situations.
GUT MICROBIOTA = HEROES + VILLAINS So, humans co-exist and continuously interact with the gut microbiota, which consists of over one trillion bacteria. the beneficial and pathogenic microorganisms in the gut is extremely critical to human health and the balance is quite fragile. Unfortunately, under certain conditions when the truce is violated, pathobionts can harm us and cause sickness.
The truce is strictly under control by several groups of beneficial bacteria. Bacteria called Firmicutes and Bacteroidetes are the most dominant groups in the gut, and to a lesser extent Proteobacteria and Actinobacteria are also major players in the human intestines [ ]. The proportions of these four types of bacteria are important for human health. Several features of our modern lifestyle can disrupt the proportions of these four groups of bacteria and contribute to the violation of the truce, including the use of antibiotics and other
ANTIBIOTICS
Types of medicines that will seek and destroy bacteria that makes us sick. They work well against bacteria, but they do not against viruses.
medications, and dietary causes, such as too much refined sugar, processed foods, foods low in digestible fiber, foods containing gluten from wheat, and some seed oils [ ]. When these substances are consumed, the interactions between the gut microbiota can change, and the resulting change in the proportions of various types of bacteria can cause a person to experience gastrointestinal illnesses, such as diarrhea, gastroenteritis, irritable bowel syndrome, and inflammatory bowel disease [ ]. Although there are many on-going studies to understand the exact roles of the gut microbiota, we have only just started to appreciate several things: (i) how the gut microbiota can a ect our health; (ii) how healthy the gut microbiota should be; and (iii) how we should take care of the gut microbiota to keep it healthy. 
SIDEKICKS = PROBIOTICS

DIGESTIVE SYSTEM
A team of organs that digests food to obtain nutrients and energy and that expels the remaining waste as feces. In humans, the digestive system consists of the stomach, intestines, tongue, salivary glands, pancreas, liver, and gallbladder.
beneficial bacteria that are lost, balancing our good and bad gut microbiota, and therefore helping with any digestive-related illnesses. Probiotics add another layer of beneficial microorganisms to the ones that already exist. The best-known probiotic organisms are Lactobacillus rhamnosus and di erent species of Bifidobacterium. We actually have some of these organisms in our intestines, but they can also be found in many foods, such as yogurt, bread, kefir, buttermilk, and cottage cheese.
In some disease conditions, such an ear infection or diarrhea, doctors prescribe antibiotics, which are a type of medicine that kills bacteria. Using antibiotics helps people fight a bad infection, but they can harm the beneficial gut microbiota, too. Taking a probiotic can actually help to replace the beneficial gut microbiota that are killed by the antibiotics, restoring the natural balance to the gut microbiota. In addition, probiotics may keep people healthy by decreasing the number of disease-causing bacteria in the gut [ ]. Probiotics are mostly safe, but some people can experience side e ects, such as gas, bloating, diarrhea, and minor skin and allergic issues, which are usually mild and short-lived. However, it is important to consult a doctor about any severe or persistent side e ects.
A DEFEAT WITH THE HELP OF SIDEKICKS
The human intestines have about the same surface area as a tennis court, but all coiled up to fit inside the abdomen. The intestines are divided into the small and large intestine. The small intestine is a tube about m long and the large intestine is shorter, but much wider. The intestines are perfect places for microbes to live, because of the constant temperature and richness of nutrients that can be used as food by the gut microbiota. In some people, the small intestine (also known as the small bowel) can be shorter and cause a disorder called short bowel syndrome. In short bowel syndrome, the small intestine does not function properly, because it is not long enough to adequately absorb nutrients. The primary symptom is diarrhea, which can result in dehydration, malnutrition, and weight loss. In some cases of short bowel syndrome, some of the pathobionts in the gut may grow and cause build-up of acidic molecules in the blood. These acidic molecules lead patients to su er from something called D-lactic acidosis, which could result in severe damage to the and slurred speech.
The young boy in our study [ ], who was born with short bowel syndrome, developed symptoms of D-lactic acidosis from time to time, due to the overgrowth of Lactobacillus villains that overpopulated his small bowel. These villains are almost non-existent in healthy individuals (Figures A,B) . The villains in this story could not be defeated by the gut microbiota heroes and the boy's symptoms persisted even when his doctors tried to fight back by continuously kids.frontiersin.org August | Volume | Article | administrating antibiotics. We were in a critical situation and, in order to restore the boy's health, we desperately needed help from sidekicks. These sidekicks quickly became legends: D-Lactate Free Multi-Strain Probiotics. In only weeks of the boy receiving these probiotics on a daily basis, the main villain that was causing his symptoms started to disappear from his intestines ( Figure C) . After days of probiotics, there was no detectable trace of any villain in the boy's stool (poop). Even today, the boy is healthy and free of episodes of D-lactic acidosis. In summary, we managed to help the gut heroes by introducing sidekicks to help in the battle against the villains in the intestines.
BE KIND TO YOUR GUT HEROES
Over the last decade, the importance of gut heroes has become a big focus of research in human health. However, only a few studies have examined the microbiota in patients with short bowel syndrome. With our study we showed that, in some unhealthy situations, gut heroes might need help that can be provided by probiotics. For the young boy in our study, probiotics were the key to the long-term decrease in the number of villains in his gut. However, in most cases, antibiotics are still the most important way to fight against bad infections. Although probiotics can help to restore our health, it is important to remember that we still need to learn how to keep ourselves healthy. We should always follow the instructions of our doctors, and never forget to take care of our gut heroes every day: eat healthy foods and exercise regularly!
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